Repression of the mitochondrial peroxiredoxin antioxidant system does not shorten life span but causes reduced fitness in Caenorhabditis elegans.
The mitochondrial free radical theory of aging proposes that aging is a consequence of progressive mitochondrial dysfunction caused by lifelong accumulation of oxidative damage. Aging is therefore expected to accelerate if the rate of this oxidative damage accumulation increases. Studies attempting to test this prediction through modulation of oxidative damage by altering antioxidant defenses have reported conflicting results. Here we investigated the effects of repressing prdx-3, responsible for the detoxification of mitochondrial hydrogen peroxide, in developmentally normal wild-type Caenorhabditis elegans. We report that life span and levels of oxidative protein damage were not altered when prdx-3 was repressed in adult nematodes. We further found evidence that mitochondrial uncoupling increased in response to repression of prdx-3. Nevertheless repression of prdx-3 led to reductions in steady-state levels of ATP, motility, and brood size, indicating the importance of this enzyme to normal life in C. elegans.